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INSECT ENEMIES OF THE CORN EARWORM*. 
(Heliothis obsoleta Fabr.) 
By 


T. F. WINBURN and REGINALD H. PAINTER** 
Kansas Agricultural Experiment Station 


INTRODUCTION 


Because of the continued failure to discover a satis- 
factory control measure for the corn earworm, consider- 
able attention was devoted during 1930 to the insect 
enemies which attack it. This work was carried on at 
the field insectary in Manhattan, Kansas. 


Review of Literature 


A survey of the literature yielded eighty-two differ- 
ent insect enemies of Heliothis obsoleta (Fabr.) that 
have been reported from different parts of the world. 
This list arranged by families and orders according to 
Comstock, is given in Table I. Information as _ to 
synonyms, stage of host attacked, locality from which 
recorded as parasitic, and literature references, are 
given. Where two of the latter are cited, the second is 


for taxonomic purposes only. 


For the taxonomy of the remaining insects, the well 
known publications by Della Torre (1892-8), Van Duzee 
(1917), Leng (1920), Britton (1916 and 1923), Blatch- 
ley (1910), and Leonard (1928) were used. Where no 
definite statement was made in the literature, it was 
assumed that the insect is a parasite of the larva. 





*Contribution No. 390 from the Department of Entomology. 


**The writers wish to express their appreciation of the advice and 
help given hy Professor H. R. Bryson and Dr. R. C, Smith. They are 
vlso indebted to Dr. W. TT. Forbes. Mr. A. B. Gahan, Mr. R. 
A. Cushman. and Mr. H. S. Barber for identification of the insects and 
to Mr. N. A. Cobb for the names of Nemas. 
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In the literature five orders are represented as con- 
taining enemies of the corn earworm, including 46 species 
of Hymenoptera, 22 of Diptera, eight of Hemiptera, five 
of Coleoptera, and one of Neuroptera. To this list one 
species of Neuroptera and one of Hymenoptera can be 
added from the work at Manhattan during 1930. 


Under the heading “Locality Reported From” the 
entry made is “Commonly Reported”, if two or more re- 
ferences are at hand reporting that particular insect as 
parasitic. Otherwise, the locality from which it was re- 
ported is given. 


A number of the insect enemies have been report- 
ed from the “Southern States”. Virtually all of these 
were reared from H. obsoleta larvae that were feeding on 
cotton. In fact, most of the parasites have been re- 
ported from southern parts or southern countries. This 
either means that more work was done there or that the 
conditions are better for the parasites. The latter is 
more likely the case. 


South America. and Central America are supposed 
to be the original home of the corn plant. If corn is 
the primary host of H. obsoleta, as is generally thought, 
we would expect to find the more specialized parasites 
in that area. However, the literature contained no re- 
ferences to parasites from those localities. This is un- 
doubtedly due to lack of information which should be 
supplied before our knowledge of the insect enemies of 
the corn earworm is complete. On the other hand, other 
members of the genus Heliothis and their parasites re- 
ported from Russia (Shchegolev, 1929) would indicate 
that region as perhaps the original home of the wide 
spread Heliothis obsoleta. 


Of the nine American Tachinids reported there are 
only two that may perhaps be obligate parasites on 
H. obsoleta. The rest are parasitic on a large number 


of insects. . 
The same applies to the Hymenoptera to a certain 


extent. Trichogramma minutum and _Sagartis 
pravencheri are common examples of those that have 


many hosts. 


(9) 
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While H. obsoleta has a large number of insect 
enemies the majority of them are only of passing interest 
because of this lack of specialization. There are several 
however that do some good. 


Jarvis (1924) (Queensland, Agric. Jl.) in speaking 
of the corn earworm states, ‘Fortunately, this pest is 
kept in check in this district by several parasites, both 
Dipterous and Hymenopterous ones”. He mentioned a 
Braconid, a Bombyliid, and a Tachinid. This is the only 
reference to a Bombyliid as a parasite of the corn ear- 
worm found in the literature, and the species name of it 
as well as of the others was not given. 


A very interesting parasite is cited by Bogoljubov 
(1913) of the Turkestan Station. The name is not given 
but the following description is supplied; “the females 
kill the caterpillars with their ovipositor, feeding on their 
blood and depositing eggs on the killed insect. The 
parasites prefer the blood of fresh victims and pass from 
one caterpillar to another. In the laboratory some fe- 
males have killed as many as eight caterpillars during 
their life and deposited on them about 100 eggs. The 
development of the parasite from egg to imago requires 
from eight to fifteen days, thus a large number of gener- 
ations are bred during one summer”. 


This parasite might prove to be a very valuable one 
as a long ovipositor is needed to reach most of the larvae 
when they are in the corn ear. The protection offered 
by the shucks is probably the reason why there is very 
little parasitism of the larvae found on corn. 


METHODS AND MATERIALS 


Work of the collection of the parasites of H. 
obsoleta was started in May, 1930, as soon as the corn 
had sprouted. All the Lepidoptera, whether torn ear- 
worm or not that were found attacking the corn plant, 
were taken to the Entomology Field Insectary for rear- 
ing. By the middle of June H. obsoleta had become so 
numerous that all collected could not be handled and 
then only a representative number of about 25 was taken 
from each field in which collections were made. 


All the collections were made from fields within a 


(10) 
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radius of five miles of Manhattan until the last of the 
season when larvae were obtained from Harper, Ells- 
worth, and Lincoln Counties. 


The larvae were reared on tender corn leaves in 
jelly glasses. Dirt was furnished in the bottom for 
pupation. One ounce salve boxes were used for some 
of the collections but were found to be much less satis- 
factory. Egg parasites were reared in small shell vials. 
During this period all possible Lepidopterous larvae were 
collected on corn and any parasites which emerged were 
tested for possible oviposition on corn earworm. An 
attempt was made to keep a stock of each parasite by 
reinfesting the appropriate stage. Earworm larvae were 
collected on corn, alfalfa and sorghums. 


DISCUSSION AND RESULTS 


The collecting done in the vicinity of Manhattan was 
seriously hampered by the unusual heat and drought dur- 
ing July and the first half of August. Larvae were ex- 
tremely scarce and eggs frequently were not to be found. 


Egg Parasitism 


The first part of Table II gives the total amount of 
parasitism and the species involved; the second com- 
pares the species as to percentage, and the third: com- 
pares them from the point of number of collections 


made. 
Telenomus heliothidis (Ash. ) 


These insects mated readily and immediately began 
ovipositing on the eggs furnished them in the shell vials. 


In studying T. heliothidis it was noted that the fe- 
male had a characteristic method of approaching the 
egg. The egg is explored with fast movements of the 
antennae until a suitable spot is found. Then the anten- 
nae are folded in front of the head, the prothoracic legs 
are also folded, the mesothoracic legs are extended at 
length to push the anterior end of the insect as far as 
possible from the egg. Next the metathoracic legs are 
folded on the egg thus leaving the insect at an angle of 
almost 90 degrees from the egg. The wings are then 
slightly spread and extended over the side of the egg 
and the ovipositor is inserted. Time for oviposition by 
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Female No. 1. 
Oviposition No. 1, two minutes, 30 seconds 
Oviposition No. 2, one minute, 20 seconds same egg 
Oviposition No. 3, two minutes, 15 seconds same erg 
Oviposition No. 4, two minutes, 50 seconds 


Female No. 2. 


Oviposition No. 1, one minute, 35 seconds 
Oviposition No. 2, one minute, 30 seconds 


After the ovipositor is withdrawn it is stroked violent- 
ly in all directions on the host shell evidently cleaning 
it on the ridges of the egg. Also, the females often 
stroke their wings with their legs after the ovipositor has 
been cleaned. 

In no case did more than one parasite emerge from 
H. obsoleta egg. The T. heliothidis larvae fed entirely 
within the earworm eggs, pupated and emerged from 
the host eggs as mature adults. The time required for 
development varied from 12 to 32 days. The conditions 
of moisture and temperature in each vial approached 
similarity too closely to explain this variation on such a 


basis. 

It was observed that the mated individuals did not 
live as long as the isolated males and females under con- 
ditions that were otherwise similar. The insects would 
feed ravenously on syrup placed on the cork of the vial 
in which they were confined. Unmated individuals aver- 
aged about 21 days but the record for length of life was 
40 days for one individual. 

In dealing with the mated individuals it was found 
that the males died soon after mating and the females 
shortly after oviposition. On an average the latter liv- 
ed from three to five days, with an occasional one living 
for ten days. 

In some earlier work at the Experiment Station at 
Manhattan, Dr. W. P. Hayes found evidence that this 
insect may survive over winter in the egg of H. obsoleta 
if November 8 can be considered late enough for the be- 
ginning of hibernation. 
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two T. heliothidis was observed with the following re- 
sults in the respective cases. 


Trichogramma minutum Riley 


As noted above T. minutum was found in several 
collections of earworm eggs. Upon emergence the adults 
were placed in the vial cages and mating occurred im- 
mediately. The females acted in a manner similar to 
Telenomus whenever any H. obsoleta eggs were found. 
They crawled over the eggs tapping them with their 
antennae until a suitable spot was found. Then the thin 
ovipositor was inserted and the eggs deposited. This 
process required about two minutes for each egg. As 
soon as the ovipositor was withdrawn the parasite was 
ready to lay another egg. The position taken in oviposi- 
tion was similar to the one assumed by Telenomus. 


On the third day after being parasitized the H. 
obsoleta eggs rapidly became darker and finally turned 
to a bluish black color. This coloration persisted even 
after the parasites had emerged and always served to 
distinguish a parasitized egg. 


The developmental period from time of oviposition 


to emergence from the host egg varied from eight to 


ten days. The number of parasites emerging from each 
egg varied from one to four with an average of 2.5. This 
was determined by placing 50% of the parasitized eggs 
separately in small shell vials. 

The adults seemed to feed but very little if any on 
the syrup offerd them on the cork to their vial. Their 
average length of life was about one and one-half days 
but this sometimes reached a maximum of four. 


Parasitism of Larvae 


In all, 786 Lepidopterous larvae were collected near 
Manhattan, of these 614 were H. obsoleta, 550 secured 
from corn and 74 from alfalfa. These were recorded in 
Table III. On one occasion rats destroyed several of the 
specimens as recorded under the heading ‘Destroyed by 
Rats.” These insects were virtually all pupae. The 
rest of the pupae not accounted for in the table survived 


over winter in that stage. 
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Table III. Corn Earworm 
] | ] | 
| Number | | |  Parasi- 
| larvae | Pupated | Emerged | _ tized 
| col- | | Per | | Per | | 3p 
Place | lected =| No. | cent | No. | cent | No. | cen 
Hunter’s | | | | | 
Island 120 | 26. | 217 | 21-| 175 | 1 | 
Agronomy | | | | H | 
Farm 41 | 1 | 464] 14 | 342] 0 | 6 
Pottawatomie | | | | | 
County 83 49 | 591 | 382 | 38.6 | 1 Peaa 
Field | | | | | 
Insectary 53 17 | 32.1 | 11 | 20.8 | O | 0 
| | 
Ashland 35 | 16 | 45.7} 10 | 286 | Oo! 0 
Prof. Dicken’s | | | | | | 
Farm 23 | 20 | ST | UH | 633 oO; 0 
Moehlman | | | | | 
Bottoms 68 | 53 | 7 | 39 | 514[ O | 0 
Manhattan | | | | 
Hatchery 56 | 6 | 10.7; 2 | 86] of 0 
Wabaunsee | | | | 
County 10 | 3 30 | 8 | 8 | oO en 
| | | | | | 
Miscellaneous 61 | <82) (| Ose | 9 | 148 | 0 | 0 
Pt a | 
TOTAL 550 | 221 | 40.2 | 156 | 283 | 2 Jl 
Corn Earworm Larva 
Agronomy | | | | | | 
Farm 41 | 16 | 39 | 7 17.1 2 4!) 
Pottawatomie | | | | | 
County 10 | @ | 70 3 | 30 0 0 
Field | | | | | 
Insectary 12 5 416 | 3 | 25 | 0 0 
Miscellaneous 11 Ye iu 0! ot o! 0 
ee ee | 
TOTAL 74 | -o | 406] 13 | 176[ 2 | 24 
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The table shows the insect parasitism as very small, 
especially on larvae on corn. This is probably due to the 
protection offered by the shucks. Four larvae with 
Tachinid eggs attached were collected from alfalfa but 
are not recorded under the parasitized column because 
the larvae were reared to maturity. This shows that 
the eggs were evidently cast off with the molted skins. 


Mites and nemas killed a number of larvae. It was 
not determined whether or not these enemies came from 
the soil in the jelly glasses but new larvae added to these 
containers were always killed. 

A specimen infested with these nemas was sent to 
Dr. N. A. Cobb who determined them as Diplogaster 
aerivora Cobb. It was observed that it took these worms 
an average of eight days to kill a H. obsoleta larvae. 
Another seven days passed before they ate their way out 
through the body wall where they could be seen. 


The writers are indebted to Mr. Dwight Patton of 
Harper county for sending some earworm larvae collect- 
ed on alfalfa. These were heavily parasitized as shown 
in Table IV. 

The fungus reported as killing some of the larvae 
was very characteristic in its action and the symptoms 
were always the same. Upon death the larvae were very 
firm and seemed to be stretched lengthwise to their ut- 
most extent. Then on the second day a white fungus 
growth appeared all over their bodies. 

The larvae taken on October 7 from Ellsworth and 
Lincoln Counties were more heavily parasitized when 
compared to those taken earlier in the year from corn and 
alfalfa. These results are given in Tables V, VI, and 


VIl. 


Microplitis croceipes (Cress. ) 


M. croceipes was very numerous among the larvae 
collected from Harper, Ellsworth, and Lincoln Counties. 
A total of 176 larvae out of 318 were parasitized; this 
is 55.3 per cent. 
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The action of a parasitized corn earworm was char- 
acteristic. By the time the parasite grub is full grown 
the larvae has shrunk to about one inch in length, has 
acquired a pale yellowish color and has stopped feeding. 
Within the next half day the parasite emerges leaving a 
small black scar. The earworm larvae lives for several 
days but does not feed any more and gradually dries up. 
Upon emergence the parasite grub spins an oval cocoon 
about 5 or 6 mm. in length and having several coarse 
longitudinal ribs. At first the cocoon is almost white 
but soon turns to a dingy yellow and gets very tough. 
The adult parasite emerges by cutting a cap off the end 
of the cocoon. Late in the fall 3 of the 176 emerged and 
the rest remained in their cocoons over the winter. 


The following description of this insect is given by 
Quaintance and Brues (1905) under the name of M. 
nigripennis which is a synonym of M. croceipes. 

“Length, 4 to 5 mm. Black, except the abdomen and 
legs, which are usually reddish yellow. Wings very 
strongly infuscated. Antennae 17 jointed. Head and 
thorax shining black, methathorax coarsely reticulated, 
with median carina. Abdominal petiole black at base 
and remainder of abdomen sometimes much darkened. 
Legs reddish, the coxae more or less black at base. Wings 
very dark, veins blackish, second cubital cell about as 
high as long, subtriangular.” 


Miscellaneous Enemies of the Earworm 
Orius insidiosus (Say.) 

Among the predators Orius insidiosus is probably 
the most beneficial. This is a vicious little insect as 
evidenced by one of the writers who on several different 
occasions was bitten by the adults. 

A detailed life history is given by Marshall (1930) 
in his paper. Since he did his work at this station it need 
not be repeated. 

These insects, both adults and nymphs, were very 
numerous on the corn silks and corn ears. It was as- 
sumed that a large number of the empty H. obsoleta 
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egg shells found on the silks were due to them. Since 
the eggs were white they had not been parasitized by the 
egg parasites and had they hatched these egg shells 
would have been eaten by the young earworm larvae. 
The predacious habit of Orius insidiosus was further 
proved by the fact that several collections of both 
nymphs and adults were made and that in both cases they © 
readily attacked H. obsoleta eggs and small larvae given 
them under cage conditions. 


Quaintance and Brues (1905) found that 55 per 
cent of the eggs and many of the small larvae of the corn 
earworm were destroyed by O. insidiosus. When eggs are 
attacked, the beak’ is thrust through the shell and the 
contents extracted. The same thing happens when live 
insects are captured. 


None of the attempts to parasitize H. obsoleta with 
parasites of other Lepidopterous insects of the corn 
fields made by confining the earworm larvae in cages 
with those parasites, were successful. 


During the fall of 1929 numerous larvae of 
Chauliognathus marginatus (Cantharidae) were collect- 
ed while in the act of destroying H. obsoleta larvae. 
These were very active and able to kill a large H. 
obsoleta larva. Especially was this true where the beetle 
larvae followed its prey into a tunnel in a corn ear where 
the earworm could not be very active due to lack of 
room. These beetle larvae had the peculiar habit when 
disturbed of casting off a milky secretion from ducts 
along the sides of the abdomen. There seemed to be 
one of these ducts on the side of each segment. They 
lived over the winter in small runways in the soil of their 
glass containers without food. The first larva pupated 
during May and emerged on June 26. Females of 
Chauliognathus pennsylvanicus collected in the field 
were placed individually in salve boxes about one-half 
full of dirt and fed syrup. In several cases egg masses 
of from 150 to 200 eggs, which hatched in about ten days, 
were secured. Unsuccessful attempts were made to feed 
these small larvae and on the second day they burrowed 
into the ground and formed a cell in which they remain- 


(22) 











JOURNAL KANSAS ENT. SOC. JANUARY, 1932. NO. 1. 





VOW. V. 













ed. The hot dry weather during July killed all of them 
and during the last of August more were secured. They 
acted in » similar manner and remained over the winter 
in their cells. 


The lady bird beetle larvae collected and reared to 
maturity on small H. obsoleta larvae were Ceratomegilla 
fuscilabris Muls. and Hippodamia convergens Muls. 
ecg were often observed on the corn plants in the 
ield. 















SUMMARY 


1. 82 species of insects are reported in the literature 
as enemies of the corn earworm. These represent five 
orders, including: 46 species of Hymenoptera, 22 of 
Diptera, 8 of Hemiptera, 5 of Coleoptera and 1 of 
Neuroptera. 

2. Two new insect enemies of the corn earworm were 
found at the Kansas Station. These are Chrysopa 
plorabunda Fitch and Microplitis sp., near melianae Vier. 

3. The most important enemies in this section of 
Kansas are: The egg parasites, Trichogramma minatum 
Riley and Telenomus heliothides (Ashm.); the larval 
parasite, Microplitis croceipes (Cress) and the predac- 
ious bug Orius insidiosus (Say). 

4. The parasitism of the earworm on corn is very 
small. This shows that a parasite is needed which has 
a long ovipositor or habits which will enable it to 
reach the H. obsoleta larvae in spite of the protecting 
shucks. 

5. A parasite like that reported by Bogoljubov 
(1913) may be of this type and might prove to be valu- 
able if introduced. 
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THE GIANT WALKING-STICK (MEGAPHASMA 
DENTRICUS (STAL.) FOUND IN KANSAS. 
By 
RAYMOND H. BEAMER, Lawrence, Kansas* 


On November 9, 1931 Mr. W. U. Carter of Eudora, 
Kansas, brought a male specimen of Megaphasma 
dentricus (Stal.) to the Snow Entomological Collection 
for identification. He had collected this striking look- 
ing insect the day before near Garnett, Kansas. Being 
of an observing nature and recognizing that it was out 
of the ordinary, he brought it in alive to find out what 
it might be. This beautifully colored specimen of the 
“Giant Walking-stick” measures 125 mm. from its head 
to the tip of the cerci and is the first specimen of this 
species to be reported from the state. This same after- 
noon Mr. Carter accompanied the author to the locality. 
The season was past, however, and we found only the 
head and thorax of two females. Mr. Carter is to be 
congratulated on this find and the Snow Collection is-en- 
riched by its acquisition. 





*Contribution from the Department of Entomology, University of 
Kansas. 
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THE GENUS ALAPUS (Homoptera, Cicadellidae). 
By 
PAUL B. LAWSON, Lawrence, Kansas.* 


The Genus Alapus DeLong and Sleesman (1) was 
erected in 1929 for the species formerly known as 
Deltocephalus fraternus Ball ar’ ** cephalus men- 
dosus Ball (2). The genus was « . as follows: 


“Vertex similar to Flexamius ‘e strongly pro- 
duced, usually almost twice as lo:.  «:» width between 
eyes. Elytra with several cross veins in clavus and mid- 
dle anteapical call usually divided into three or more 
cells. Male pygophers with flapper like structures at- 
tached to posterior margin inside of genital chamber 
and extending forward when in normal] position.” 


Another characteristic of the genus is evident in the 
very greatly reduced hind wings which must be entirely 
useless as organs of flight. 

A third species is here described and a key is given 
for the separation of the species. 

Key to Species 
1.:Larger species, usually 3.5 mm. or over 2. 
Smaller species, 3.25 mm. or less mendosus Ball. 
2. Male pygofer very long; female segment without 
sharp median teeth attenuatus n. sp. 

Male pygofer normal; female segment with a pair 

of sharp median teeth fraternus Ball. 


Alapus attenuatus Nn. sp. 
Closely related to fraternus but with vertex more 
acute and male pygofer much longer. Length, male 3.75 
to 4 mm.; female 3.75 to 4.25 mm. 


Head slightly wider than pronotum; vertex flat, 
one-half longer than width between the eyes, twice as 
long at middle as against the eye, apex quite acute. 
Pronotum half as long as vertex, over twice as wide as 
long, lateral margins quite short. Elytra as in fraternus, 
shorter than abdomen in female and much exceeded by 
elongated pygofer of male. 





* Contribution from Department of Entomology, University of Kansas. 
(1) Annals Ent. Soc. Amer., XXII, p. 86, 1929. 
(2) Can. Ent., XLIII, p. 201, 1911. 


(29) 





VOL. V. JOURNAL KANSAS ENT. SOC. JANUARY, 1932. NO. 1. 





Genitalia: Last ventral segment of female half 
longer than preceding; posterior margin concave and 
bearing narrow median slit bounded by indistinct teeth 
laterad of which are larger teeth and a definite notch, 
one or two small teeth between this notch and lateral 
angle, disc of segment black. Male valve large, tri- 
angular, one-third wider than long, apex acute; plates 
long and narrow, constricted opposite apex of valve, ex- 
ceeding vaive by about two-thirds its length, apices semi- 
acute; pygofer very long, about twice as long as plates, 
blade-like appendages extending cephalad well under 
valve. 


Color: Yellowish gray. Vertex with black semi- 
circle enclosing light spot at apex, a trianglar spot caudad 
of this, four more or less rectangular spots on basal half, 
two or three reflexed arcs on each side, and median im- 
pressed line, dark brown. Pronotum with two irregular 
black spots on each side and suggestions of four light 
brown lines on disc. Scutellum with apex dark. Elytral 
veins strongly margined with fuscous, with two black 
spots on clavus and a much larger elongate black spot 
on disc. Lower part of face and middle of front pale 
brown; upper part and sides of front black with dis- 
tinct light arcs. Rest of underside varyingly marked 
with brown. 


Holotype, male, Loughman, Fla., Aug. 5, 1930, R. 
H. Beamer. Allotype, female, Ft. Myers, Fla., Aug, 14, 
1930, Paul W. Oman. Paratypes: Two females, Ft. 
Myers, Fla., Aug. 14, 1930, Paul W. Oman; female, Ft. 
Myers, Fla., Aug. 11, 1930, J. Nottingham; two females, 
Ft. Myers and Venice, Fla., Aug. 11, 1930, L. D. Tuthill; 
male, Loughman, Fla., Aug. 3, 1930, L. D. Tuthill; two 
males, Yankeetown, Fla., July 3, 1930, R. H. Beamer. 


‘All types deposited in Snow Entomological Collec- 
tion. 

All three known species of this genus have so far 
been taken only in Florida. DeLong (3) states that 
fraternus and mendosus are not known to occur togeth- 
er, the former being more northern in its distribution. 
The writer has before him, however, a_ series of 
fraternus taken from Hilliard in the north, down 





(3) Ohio State University Bulletin, II, p. 27, 1926. 
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through Gainesville, Wildwood, Loughman, Plant City to 
Ft. Myers in the South. All three species of the genus 
are found at Ft. Myers, but only fraternus seems to be 
found outside of southern Florida. 


Explanation of Figures. 
. Head and pronotum, Alapus attenuatus n. sp. 
. Male genitalia, lateral view. 
. Male genitalia, ventral view. 
. Female genitalia. 

















VOL. V. JOURNAL KANSAS ENT. SOC. JANUARY, 1932. NO. 1. 





SOME NOTES ON COLEOPTERA 
By W. KNAUS, McPherson, Kansas 


The season of 1931 in Central Kansas was hardly up 
to the average, due partly to lack of moisture in May 
and June, and extreme hot weather in July and August. 

Sand dune collecting near Medora, Reno county in 
June and July, yielded, notably a single specimen of 
Buprestis confluenta Say, found on a dead Cottonwood 
tree. This is the only specimen of this species seen in 
this region in 45 years collecting. 

One specimen of Odentaeus filicornis Say, was 
taken at light, July 3rd. 

Some 20 specimens of Polyphylla hammondi Lcc., 
were taken at light the latter part of June and early 
July, and all were males. 

A correspondent in northwestern Arkansas, was 
fortunate in securing a nice series of Lucanus elaphus 
Fab., a rare species, the western limit of which reaches to 
Eastern Kansas and Oklahoma. 

The prize capture of the Arkansas collector in July, 
was eleven specimens of L. elaphus on a Black Haw tree. 
Of the above specimens the writer was the recipient of 
six fine males, and five females, the latter being es- 
pecially rare. One specimen received was a beautiful 
male of elaphus, var. Carlengi Angell. The locality be- 
ing the extreme western record for this variety, known 
only from Northern Kentucky and Illinois. 

The writer also received early in 1930 from a cor- 
respondent in Mexica, at Ruiz, some 250 miles south of 
Mazatlan some 30 specimens of a Passalidae, Neleus 
tlascala Perch. This species occurs rarely in Arizona. 


FRANCIS HUNTINGTON SNOW 


Dr. Francis Huntington Snow, whose likeness ap- 
pears on our cover page, came to Kansas in August, 
1866, and served the University of Kansas and the state 
for 42 years. Though he had prepared himself to 
teach Greek, the Natural Sciences were assigned to him 
when the University opened that fall. Entomology soon 
became his chief interest and throughout his professor- 
ship and chancellorship at the University, he became 
increasingly interested in collecting insects and in build- 
ing up the collection which now bears his name. No 
one in the earlier days more strongly stimulated interest 
in Biology, particularly in Entomology, in this region. 
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